Intracellular processes associated with glycoprotein transport and processing.
The intracellular transport of mucus glycoprotein precursor (apomucin) from endoplasmic reticulum (ER) to Golgi was quantitated by the immunoprecipitation with 3G12 antimucin monoclonal antibody and by estimation of the apomucin glycosylation using UDP-[3H]galactose. The assembly of the entities carrying apomucin to Golgi was assessed by electron microscopy and by quantitation of the incorporation of [14C]choline, [14C]ethanolamine, and [14C]oleic acid into their lipids. The microscopic image of the isolated transport components revealed a population of 80- to 100-nm vesicles with occasional membranes of the ER used for their synthesis. On the average, the vesicles contained 82 ng apomucin/microgram of protein and 80-90% of the total incorporated lipid precursors. From that, 91% of [14C]choline was detected in phosphatidylcholine, and 9% in phosphatidylethanolamine, lysophosphatidylcholine, and sphingomyelin. With [14C]oleate, 54% of the label was incorporated into ceramide, diglyceride, and phosphatidic acid, 35% to phosphatidylcholine, 7% in phosphatidylethanolamine, and 2% in sphingomyelin. After incubation of the vesicles with Golgi, the apomucin was found glycosylated and the lipids of the transport vesicles incorporated into Golgi membranes. The fusion of the vesicular membranes was accompanied by the synthesis of sphingomyelin. In the Golgi, 39-55% of the radiolabeled phosphatidylcholine of transport vesicles was converted to sphingomyelin. The results indicate that the newly synthesized membranes of apomucin transporting vesicles are enriched in phosphoglycerides and ceramides. Upon fusion with the Golgi, the membranes of the vesicles are replenished with sphingomyelin by exchange reaction between phosphatidylcholine and ceramide.